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434.    Perhaps the most delicate of all instruments for the Pendulum, measurement of force is the Pendulum.  It is proved in kinetics
(see Div. II.) that for any pendulum, whether oscillating about a mean vertical position under the action of gravity, or in a horizontal plane, under the action of magnetic force, or force of torsion, the square of the number of small oscillations in a given time is proportional to the magnitude of the force under which these oscillations take place.
For the estimation of the relative amounts of gravity at different places, this is by far the most perfect instrument. The method of coincidences by which this process has been rendered so excessively delicate will be described later.
435.    The Bifilar Suspension, an arrangement for measur- Bmiar ing small horizontal forces, or couples in horizontal planes, in  alance" terms of the weight of the suspended body, is due originally to
Sir William Snow Harris, who used it in one of his electrometers, as a substitute for the simple torsion-balance of Coulomb. It was used also by Gauss in his bifilar magnetometer for mea- Bifilar Mag-suring the horizontal component of the terrestrial magneticnetometer-force*. In this instrument the bifilar suspension is adjusted to keep a bar-magnet in a position approximately perpendicular to the magnetic meridian. The small natural augmentations and diminutions of the horizontal component are shown by small azimuthal motions of the bar. On account of some obvious mechanical and dynamical difficulties this instrument was not found very convenient for absolute determinations, but from the time of its first practical introduction by Gauss and Weber it has been in use in all Magnetic Observatories for measuring the natural variations of the horizontal magnetic component. It is now made with a much smaller magnet than the great bar weighing twenty-five pounds originally given with it by Gauss; but the bars in actual use at the present day are still enormously too large f for their duty. The weight of the
* Gauss, Eesultate aus den Beobachtungen des magnetiscJien Vereins im Jahre 1837. Translated in Taylor's Scientific Memoirs, Vol. H, Article vi.
f The suspended magnets used for determining the direction and the intensity of the horizontal magnetic force in the Dublin Magnetic Observatory,